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[0001] This application claims the benefit of Korean Patent Application No. 2002- 
65272 filed on October 24, 2002, which is hereby incorporated by reference for all 
purposes as if fiilly set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a color CRT, and in particular to an electron 
gun for a color CRT. 
Description of the Prior Art 

[0003] In general, a color CRT is a display used for a television, an oscilloscope, an 
observation radar, etc., and it displays an image on the fi:'ont surface of a panel by 
controlling an electron beam from an electron gun according to a received image signal and 
by hitting a phosphor formed at the rear of the panel. 

[0004] Figure 1 is a schematic view illustrating a general CRT. The CRT includes 
a panel 102 as a firont glass; a flannel 103 as a rear glass forming a vacuum space by being 
combined with the panel; a phosphor screen coated with a phosphor on the intemal surface 
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of the panel 102 for emitting light when struck by an electron beam; an electron gun 106 
for emitting an electron beam 107 striking the phosphor screen 104; a deflection yoke 121 
installed at a position separated a certain interval from the outer circumference of the 
funnel 103 in order to deflect the electron beam 107 toward the phosphor screen 104; a 
shadow mask 105 installed with a certain distance from the phosphor screen 104; a mask 
frame 109 for fixing/supporting the shadow mask 105; and an inner shield 110 installed a 
long toward the funnel 103 in order to prevent color purity deterioration by shielding 
external terrestrial magnetic fields. 

[0005] As depicted in Figure 2, the electron gun 106 includes a triode unit 
consisting of a cathode 130 arranged in a line and generating the electron beam 107 by 
heating an internal heater, a control grid 131 and an acceleration grid 132 for controlling 
and accelerating electrons from the cathode 130; and a main focusing lens unit consisting 
of a focusing grid 133 and an anode 135 for focusing and accelerating the electron beam 
generated from the triode unit. 

[0006] The acceleration grid 132 may include a first acceleration grid 132a and a 
second acceleration grid 132b installed a certain distance from the control grid 131 and 
installed a certain distance from the cathode 130 towards the anode 135. 
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[0007] In general, the focusing grid 133 may include two to four grids, as depicted 
in Figure 2. It includes a first focusing grid 133a installed between the first acceleration 
grid 132a and the second acceleration grid 132b; and a second focusing grid 133b installed 
with a certain distance from the second acceleration grid 132b. 

[0008] In the above-described electron gun 102, when power is applied, an electron 
beam is generated from the surface of the cathode 130 by heating of the heater, is 
controlled by the control grid 131, is accelerated by the first and second acceleration grids 
132a, 132b, and is focused or accelerated by the first and second focusing grids 133a, 133b 
and the anode 135. The electron beam focused and accelerated by the focusing grid 133 
and the anode 135 is deflected by the deflection yoke 121, and it is emitted to the phosphor 
screen 104 of the panel 102. 

[0009] Herein, the control grid 131 is grounded, 500V - lOOOV is applied to the 
acceleration grid 132, high voltage as 25kV - 35kV is applied to the anode 135, and an 
intermediate voltage as 20- 30% of an anode vohage is applied to the focusing grid 133. 

[00010] In particular, because an electrostatic lens is formed between the second 
focusing grid 133b and the anode 135, the electron beam 107 generated in the triode unit is 
focused at the center of the phosphor screen 104. 
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The focusing state of the electron beam 107 can be described by Equation 1 : 
Ds = ^{Dx-^Dsaf +{DscY (Equation 1) 

Where, 

Ds: size of the final pixel 

Dx: magnification of a main lens 

Dsa: spherical aberration 

Dsc: enlarged element by space charge repulsive effect 

[00011] As shown in Equation 1, the size of the final pixel (Ds) on the screen is 
affected by a spherical aberration (Dsa). The main lens directly related to the spherical 
aberration (Dsa) is formed between the second focusing grid 133b and the anode 135. The 
corresponding holes 150, 160 are respectively formed at the second focusing grid 133b and 
the anode 135 so as to face each other. The corresponding hole 150 has an oval shaped 
rim structure, and the red, green, blue electron beams pass through the hole 150 at the same 
time. 

[00012] An electrostatic screen grid 134 is formed at the corresponding holes 150, 
160 as an inner grid. An inner grid formed in the second focusing grid 133b is called a 
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first electrostatic screen grid 134a, and an inner grid formed in the anode 135 is called a 
second electrostatic screen grid 134b. The first and second electrostatic screen grids 134a, 
134b are formed in order to have uniformity of the three (R, G, B) electron beams, and 
they make the three electron beams have the same shape. 

[00013] As depicted in Figure 3, in the first and second electrostatic screen grid 
134a, 134b, three electron beam through holes 140 arranged in a line are formed so as to 
pass three electron beams, and the three electron beams through holes 140 and the 
corresponding holes 150, 160 form the main focusing lens. 

[00014] In a conventional electron gun 106, the first and second electrostatic 
screen grids 134a, 134b have the same shape and size, the distance (LI) between the first 
electrostatic screen grid 134a and the corresponding hole 150 is same as the distance (L2) 
between the second electrostatic screen grid 134b and the corresponding hole 160. 

[00015] In addition, as depicted in Figure 4, the three electron beam through holes 
140 formed at the first and second electrostatic screen grids 134a, 134b consist of two 
external holes 140a and one central hole 140b. Herein, the external hole 140a has a vertical 
size (WO) greater than a horizontal size (HLO+HRO), and generally it has a shape that is 
longer in the vertical direction. Figure 4 shows the shape of the electron beam through 
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hole of the conventional electrostatic screen grid 134. The center of the hole is the central 
point of a vertical line traversing the largest vertical extent of external hole 140a. In the 
horizontal direction, the distance from the center of the external hole 140a to the left and 
right sides of the central hole 140b are the distances HLO and HRO respectively. The 
horizontal size of the external hole 140a can be described as HRO+HLO. 

[00016] In the conventional electron gun, HRO of the external hole 140a is 
2.53mm, and HLO is 2.90mm resulting in a horizontal size of 5.43mm. The vertical size 
of the external hole 140a is 5.96mm, and accordingly it has a vertically long shape. 

[00017] The electron beam convergence is defined as the distance between the 
red (R) electron beam and the blue (B) electron beam among three electron beams on the 
screen. As depicted in Figure 4, in the conventional electron gun 106, the distances 
between the extemal hole 140a and the central hole 140b is generally 5.5mm. The 
distance between the red (R) electron beam and the blue (B) electron beam is 2 x S, and the 
electron beam convergence is about 1 1mm in the conventional electron gun. 

[00018] In the first and second electrostatic screen grids 134a, 134b, the red 
electron beam is separated from the blue electron beam by 1 1mm, and the distance is about 
8- 10mm on the screen. However, it has to be "0" on the screen in order to prevent pixel 
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distortion. Generally, only when the electron beam convergence (OCV) is within 2mm on 
the screen, is it possible to adjust. Accordingly, in the conventional art, in order to solve 
this problem, a pre-convergence is performed between the first accelerating grid 132a and 
the first focusing grid 133a, and accordingly the electron beam 107 passes the grids from 
the first focusing grid 133a to the main lens having a potential difference different from 
each other. However, when the electron beam 107 passes the control grid 131 and the 
second focusing grid 133b, the electron beam convergence of the first and second 
electrostatic screen grids 134a, 134b having almost same shape and size is lowered, and 
accordingly it exceeds the adjustment range. 

SUMMARY OF THE INVENTION 
[00019] Accordingly, the present invention is directed to an electron gun for a 

color CRT substantially obviates one or more of the problems due to limitations and 

disadvantages of the related art. 

[00020] An advantage of the present invention to provide an electron gun for a 

color CRT capable of making a uniform electron beam by preventing distortion of a pixel 

and improving the resolution by attaining an electron beam convergence within 2.0mm. 
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[00021] Additional features and advantages of the invention will be set forth in 
the description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written 
description and claims hereof as well as the appended drawings 

[00022] To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described, in an color CRT, an 
electron gun for the color CRT includes a triode unit for generating three electron beams 
and controlling and accelerating the generated electron beams; a main focusing lens unit 
that focuses the electron beams generated by the triode unit; a first electrostatic screen grid 
installed in the main focusing lens unit having three electron beam through holes linearly- 
arranged for passing the three electron beams and two of the holes are external holes, and 
the first grid having a first oval shaped hole that passes all three electron beams, the first 
oval shaped hole spaced a distance dl from the through holes; and a second electrostatic 
screen grid installed in the main focusing lens unit having three electron beam through 
holes linearly-arranged for passing the three electron beams and two of the holes are 
external holes, and the second grid having a second oval shaped hole that passes all three 
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electron beams, the second oval shaped hole spaced a distance d2 from the through holes; 
wherein the first grid external holes have an external distance HLl and an internal distance 
HRl and the second grid external holes have an external distance HL2 and an intemal 
distance HR2; and wherein HLl is greater than HRl, HL2 is greater than HR2, dl is 
greater than d2, HL2 is greater than HLl, and HL2+HR2 is greater than HLl+HRl. 

[00023] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00024] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description 
serve to explain the principles of the invention. 
[00025] In the drawings: 

[00026] Figure 1 is a sectional view illustrating a structure of a general color 

CRT; 
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[00027] Figure 2 is a perspective view illustrating an electron gun for a general 
color CRT; 

[00028] Figure 3 is a front view illustrating the conventional first and second 
electrostatic screen grids; 

[00029] Figure 4 is a schematic view illustrating electron beam through holes of 
the conventional first and second electrostatic screen grids; 

[00030] Figure 5 is a schematic view illustrating an electron beam through hole of 
a first electrostatic screen grid in accordance with the present invention; 

[00031] Figure 6 is a schematic view illustrating an electron beam through hole of 
a second electrostatic screen grid in accordance with the present invention; 

[00032] Figure 7 is a graph showing an electron beam convergence according to 
the ratio of an internal distance and the extemal distance of an electron beam through hole; 

[00033] Figure 8 is a schematic view illustrating the shapes of electron beams 
according to the ratio of the electron beam through hole intemal distance of the first and 
second electrostatic screen grids; 

[00034] Figure 9 is a horizontal-sectional view illustrating an extemal hole of the 
first and second electrostatic screen grids in accordance with the present invention; and 
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[00035] Figure 10 is a schematic view illustrating other embodiments of an 
external hole of the present invention. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

[00036] Reference will now be made in detail to an embodiment of the present 
invention, example of which is illustrated in the accompanying drawings. 

[00037] As depicted in Figures 5 to 9, an electron gun for a color CRT in 
accordance with the present invention includes a triode unit for generating three electron 
beams, controlling and accelerating electron beams, and a main lens unit for focusing and 
accelerating the electron beams controlled and accelerated in the triode unit. 

[00038] The main lens unit includes: a first focusing grid 133a installed among 
the plurality of accelerating grids 132 of the triode unit; a second focusing grid 5 installed a 
certain distance from the accelerating grid 132; and an anode 6 installed a certain distance 
from the second focusing grid 5. 

[00039] The second focusing grid 5 and the anode 6 respectively include a first 
electrostatic screen grid 2a having a line-arranged electron beam through holes 3 for 
passing three electron beams; and a second electrostatic screen grid 2b having a line- 
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arranged electron beam through holes 4 for passing the three electron beams. The electron 
beam through holes 3, 4 respectively formed at the first and second electrostatic screen 
grids 2a, 2b consist of the central holes 3b, 4b which are holes at the center of the three 
holes; and a pair of extemal holes 3a, 4a to the outside of the central hole 3b, 4b. 

[00040] The center of the hole is the central point of the vertical line having the 
largest vertical extent within the extemal holes 3a, 4a. In the horizontal direction, a 
distance from the center of the extemal holes 3a, 4a to the side of the extemal holes toward 
the central hole 3b, 4b is an internal distance HRl, HR2; a distance from the center of the 
extemal holes 3a, 4a to the side of the central hole 3b, 4b away from the central hole is an 
extemal distance HLl, HL2. The ratio HLl/HRl of the extemal distance HLl to the 
internal distance HRl of the first electrostatic screen grid 2a is different fi-om the ratio 
HL2/HR2 of the second electrostatic screen grid 2b. 

[00041] In the electron gun of the present invention, the improvement of the 
electron beam convergence through holes 3, 4, of the first and second electrostatic screen 
grids 2b will be shown by test results. 

[00042] When HRl is same as HR2, HLl and HL2 may be adjusted. Figure 7 is 
a plot of HL2/HL1 versus OCV, and if HL2/HL1 is greater than approximately 1.03, the 
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electron beam convergence is not greater than 2mm. Further, HLl has to be less than HL2 
for HL2/HL1 to be greater than approximately 1.03. Because HLl and HL2 are important 
factors for reducing the electron beam convergence (OCV), the smaller HI is and the 
greater the HL2 is, the more the electron beam convergence will increase. Accordingly, 
when the internal distances HRl, HR2 of the first and second electrostatic screen grids 2a, 
2b are equal, HL2/HR2 for the second electrostatic screen grid 2b has to be greater than 
HLl/HRl ratio of the first electrostatic screen grid 2a. 

[00043] When the electron beam reaches the effective screen, as depicted in 
Figure 8, haze occurs in the horizontal direction, a certain core occurs in the vertical 
direction, and accordingly astigmatism is formed. Herein, the astigmatism occurs by sizes, 
and resolution is varied according to the shape of astigmatism. 

[00044] When HL2/HL1 is uniformly determined as 1 .03 in order to have an 
electron beam convergence of 2mm, and HR1/HR2 is 1.0, as depicted in (A) of Figure 8, 
haze occurs in the horizontal direction, and a halfmoon-shaped core occurs in the vertical 
direction. The shapes of haze and core are different in the left and right sides centering 
around the central point, in other words, an external electron beam distortion phenomenon 
occurs. 
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[00045] In order to solve the above-mentioned problem, in the present invention, 
a horizontal distance HRl+HLl and is less than a horizontal distance HR2+HL2. At the 
same time, HRl is different from HR2. 

[00046] As depicted in (B) of Figure 8, when HL2/HL1 is uniformly determined 
as 1.03 and HR1/HR2 is 0.90, the haze and core is bi-directionally (left and right) 
asymmetric on the basis of the central axis. However, as depicted in (C) of Figure 8, when 
HR1/HR2 is 0.8, the electron beam is bi-directional (left and right) symmetric. When the 
horizontal distance of the first and second electrostatic screen grids 2a, 2b is fixed, HL2 is 
increased according to a decrease of HR2, and bi-directional (left and right) symmetric 
haze and core may be formed as shown in (C) of Figure 8. 

[00047] In the embodiment of the present invention, HL2/HR2 is approximately 
2.13, HLl/HRl is approximately 1.49, and a horizontal distance ratio of the external hole 
is 1 .05 of a horizontal distance of the second electrostatic screen grid 2b over the first 
electrostatic screen grid 2a. 

[00048] In the electron gun for the color CRT in accordance with the present 
invention, as depicted in Figure 9, because the second electrostatic screen grid 2b is formed 
between the second focusing grid 5 and the anode 6, the extemal holes 3a, 4a of the first 
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and second electrostatic screen grids 2a, 2b are formed toward the external side of an axial 
directional-extended line 8 of a rim unit 7, a horizontal distance of the electron beam 
through holes 4 is longer than a horizontal distance of the corresponding holes 9, 1 0. A 
distance dl is the distance between the holes 3 and the oval shaped hole 9. A distance d2 
is the distance between the holes 4 and the oval shaped hole 10. The distance dl may be 
greater than d2. In addition, the length of oval shaped hole 10 may be greater than the 
length of the oval shaped hole 9. 

[00049] In addition, a magnetic field may be applied to the electron beams 
between the triode and the main lens. This may further help to focus the electron beams 
down to a small size on the phosphorus screen. 

[00050] In addition, by forming the external electron beam through hole 4a of the 
second electrostatic screen grid 2b by using a jig in an electron gun assembly, the assembly 
can be performed more smoothly. 

[00051] In the meantime, in the embodiment of the present invention, the external 
holes of the first and second electrostatic screen grids 2a, 2b have different oval shapes. 
However, as depicted in (A) of Figure 10, it is possible to construct a combination of a 

16 DC: 1 25770.1 



27427.011.00-US 

plurality of circular arcs (Rl, R2) having different radius curvature. In addition, as depicted 
in (B) of Figure 10, it is possible to construct a combination of a plurality of straight lines. 

[00052] In the electron gun in accordance with the present invention, by making 
uniform electron beams and obtaining an electron beam convergence within 2.0mm by the 
optimum-design of the size of the external hole of electron beam through holes, resolution 
can be improved. Further, by making the haze and core have a symmetric shape, pixel 
distortion may be reduced. 

[00053] It will be apparent to those skilled in the art that various modifications 
and variation can be made in the present invention without departing from the spirit or 
scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 
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